Electrocochleography is a technique that involves the recording of small amplitude (<0.5 ,uV), short latency (< 10 ms) auditory evoked responses using time-domain averaging techniques to extract these small responses from the larger amplitude electrical activity caused by the ongoing electroencephalogram (EEG) and spontaneous myogenic potentials. The method most generally used is the transtympanic approach described by Ruben (1967) and by Portmann and Aran (1971) . This involves passing a needle electrode through the tympanum to make contact with the bony promontory. Two responses may be obtained from this recording site. The first is the end-organ potential or cochlear microphonic (CM) . This is a Pi P2 P3 sensory potential, generated within the cochlea, which follows the time-history of the stimulus pressure wave. The second response is the cochlear nerve gross action potential (N1).
In 1967 Sohmer and Feinmesser reported the recording of the cochlear nerve response and a series of later responses using disc electrodes placed on the skin surface. Figure 1 shows the set of five neurogenic responses (N1 to NO) recorded from a normal subject. Lev and Sohmer (1972) investigated the generating sites of these responses in the cat by a comparison of recordings obtained from intracranial and from surface electrodes. They concluded that the N1 response is generated at the cochlear nerve, N2 at the cochlear nucleus, N3 at the superior olive, and Thornton (1973), Terkildsen et al. (1973) , and by Picton et al. (1974) . The possible application of these measures in the assessment of peripheral and central neurological disorders has been described earlier (Thornton, 1975a (Thornton, 1975b (Thornton, 1975b) and it was concluded that, for clinical purposes, the data are best represented by the peak-to-peak amplitude, taken from a negative peak to the succeeding positive peak, and by the latencies of the negative peaks. The statistical properties of these response measures have also been evaluated by Thornton (1975c) It is realized that this small number of subjects will not provide definitive norms and, when the final details of the optimum recording parameters have been determined, larger numbers will be tested. However, these data do provide a preliminary diagnostic baseline and allow an initial evaluation of this technique to be made. CASE 4 DIAGNOSIS: MULTIPLE SCLEROSIS A fifty-four year old lady was admitted with a 20 year history of multiple sclerosis. This commenced with numbness of the left arm which resolved but was followed five years afterwards by numbness below the waist and weakness of the legs. This last attack never resolved and subsequently she became paraplegic with urinary retention. Examination revealed bilateral optic atrophy, nystagmus, and spastic quadriparesis with cerebellar signs in the upper limbs.
Audiometric testing showed normal pure tone thresholds and good speech discrimination. Alternate and simultaneous binaural loudness balance tests gave normal results.
The electrocochleographic results recorded from each side were very similar and the record obtained from the left side with monaural stimulation of the left ear is shown in Fig. 7 . The Ni response is within normal limits but the N2, N3, and N4 responses, while having normal amplitude, show a marked increase in latency. The N5 response shows a decrease in amplitude as well as an increase in latency.
DISCUSSION
The results presented here are preliminary but represent findings typical of the cases studied to date. The clinical value of electrocochleography depends on a number of technical and interpretative factors. TECHNICAL ASPECTS The present technique involves the far-field recording of extremely small responses by extensive time-domain averaging in which response characterization and measurement are greatly aided by computer methods (Thornton, 1975a) . With careful technique repeatable results have been obtained for normal subjects (Fig. 2) . More data are necessary to provide more definitive normal values and to investigate variation with age and other factors.
Theoretically, it is to be expected that the evoked response from a brain stem nucleus on one side would propagate to the recording electrodes on both sides. However, additional studies on normal subjects (Thornton, 1975d) and results from patients with known lesions suggest that the responses recorded from one side are due predominantly to the ipsilateral nuclei.
It might then be expected that a lesion that reduced one response-say, N2-would lead to a reduction of the subsequent responses (N3 to N5) on that side. When binaural stimulation is used in such a case this does not occur, presumably because of the bilateral representation of the brain stem auditory pathways. For example, in Fig. 6 the N5 response is preserved on the left, because it has been activated by the right auditory pathway. When this patient was tested using monaural stimulation of the left ear the responses N2 to N5 showed diminished amplitudes. and Sohmer (1972) (Fig. 6) , while the latency has been altered little. In patients with multiple sclerosis involving the brain stem (Fig. 7) the characteristic change has been a diffuse increase in latency with a variable degree of amplitude reduction. It is well recognized that, in demyelinating peripheral neuropathy, a slowing of conduction velocity and reduced amplitude may be found (Gilliatt and Sears, 1958) and it is of particular interest that demyelination of central pathways should produce a similar alteration of conduction. Comparable observations have been made by Halliday et al. (1973) with visual evoked responses and by Robinson and Rudge (1975) 
